本総説は，日本薬学会第 130 年会シンポジウム GS04 で発表したものを中心に記述したものである． Nitric oxide (NO) is a key molecule in blood pressure regulation, neuromodulation, and biodefense. Since it is an unstable gas under ambient conditions, various NO donors have been developed and employed for biological studies as an alternative to direct NO application. However, many of them release NO via spontaneous decomposition, so that it is di‹cult to control the NO release. Therefore, NO donors from which NO release can be temporally and spatially wellcontrolled by means of photoexcitation oŠer considerable advantages. Various NO donors from which NO release is activated by photoirradiation have been reported. However, the maximum absorption of these NO donors is generally limited to the UV or short-wavelength visible light range, which does not adequately penetrate living tissues. To overcome this limitation, NO donors working via two-photon excitation (TPE) were developed by Ford and Prasad, based on NO release from Fe-nitrosyl complex. We have also developed TPE-type NO donors based on our photo-controllable 2,6-dimethylnitrobenzene derivatives, and investigated their NO-releasing properties. Here, we present an overview of photocontrollable NO donors and discuss their properties in relation to biological applications.
In one-photon excitation (OPE), an NO releasing molecule in ground state (S 0 ) absorbs one photon and it transits to high energy level. If the molecule transits to higher energy levels than the lowest excited energy level, it relaxes to the lowest excited level (S 1 ) immediately. Then, the molecule decomposes with releasing NO. By contrast, an NO releasing molecule absorbs two photons in two-photon excitation (TPE). The molecule transits to a two-photon excitation-allowed level (S (2) 1 ) and it relaxes to the lowest excited level (S 1 ) immediately. Then, the molecule decomposes with releasing NO. 
